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@ Hair care composition. 

@ A hair care composition suitable for use as a shampoo comprises ; 

(a) at least one surfactant ; 

(b) at least one waternnsoluble end-functionalised quaternary silicone polymer capable of dissoking 
In said at least one surfectant ; and 

(c) a cationic deposition polymer. 
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The prBsent invention relates to hair care compositions and in particular to clear or opaque hair care con> 
positions containing quaternary silicones. 

Conventional sificone-oontaining hair care compositions, e.g. conditioning shampoos, frequently give rise 
to static build-up on hair which results in the problem known as 'fly-away*; that la, hair which looks fluffy and 
5 resists combing control. 

Typically, such silicone-contatning hair care compositions of the prior art are opaque systems and it is 
known that such silicone-containing opaque systems give rise to flyaway or loss of combing control of hair. 

GB-A-2161172 for example describes a shampoo system comprising a quaternised polymer and organo- 
functional silicone. However the sDicones disclosed for use in that system are water-soluble "comb" polymers 
10 and give rise to hair care compositions which are opaque or cloudy in appearance. A "comb* polynner, for the 
purposes of the description, is a long chain silicone polymer wherein functtonal groups are found scattered at 
various points, often randomly, ak>ng the length of the chain. FurthernrK>rB, such water-soluble silicone comb 
polymers have limitml oonditk>ning and non-flyaway efficacy, since their water-solubility leads to poor depos- 
ition from aqueous based shampoo compositk>ns. 
IS Similar disadvantages are encountered with other water-soluble silicone comb polymers also known in the 
art, for example the quaternary sBloone polymers that are disclosed in GB-A-2157168 and GB-A-2144329. 

What has now been surprisingly found is that by utilising certain water-insoluble quaternary silicones ca- 
pable of dissolving in surfactant, particularly anionic surfactant, the problems associated with the prior art may 
be reduced. In particular, by utilising water-insoluble quaternary siicones whteh are not comb polymers as de- 
20 fined above, improved conditioning and non-flyaway benefits may be obtained over the prior art and it is pos- 
sible to prepare particularly effective hair conditioning shampoo compositions which are optically dear. 

According to the present invention there is provided a hair care composition suitable for use as a shampoo, 
comprising: 

(a) at least one surfactant; 

25 (b) at least one water-insoluble end-functtonallsed quaternary silicone polymer capable of dissolving in 
said at least one surfectant; and 
(c) a cationic deposition polynDor. 
The inventton will now be described in detail. 

30 (a) Surfactant 

The hair care composition of the inventk>n comprises at least one surfactant which may be selected from 
anionic, nonk)nic, amphoteric and zwitterionic surfactants or mixtures thereof. 

Suitable anionic surfactants include the alky! sulphates, alkyi ether sulphates, alkaryl sulphonates, alkyi 
3S succinates, alkyi sulphosuocinates, N-alkyI sarcosinates, alkyi phosphates, alkyi ether phosphates, alkyi ether 
carboxylates, and alpha-defin sulphonates, especially their sodium, magnesium, anrvnonium and nwno-, di- 
and triethandamine salts. The alkyi groups generally contain from 8 to 18 carbon atoms and may be unsatu- 
rated. The alkyi ether sulphates, alkyi ether phosphates and alkyi ether cartx>xylates may contain from 1 to 
10 ethylene oxide or propylene oxkie units per nttlecule, and preferably contain 2 to 3 ethylene oxkie units 
40 per nrtolecule. 

Examples of suitable anionic surfactants include sodium oleyl succinate, anrwnonium lauryl sulphosuccin- 
ate, ammonium lauryl sulphate, sodium dodecylbenzene sulphonata, triethanolamine dodecytbenzene sul- 
phonate and sodium N-lauryt sarcosinate. The most preferred anionic surfactants are sodium lauryl sulphate, 
triethanolamine lauryl sulphate, triethanolamine monolauryl phosphate, sodium lauryl ether sulphate 1E0, 
46 2EO and 3E0, ammonium lauryl sulphate and ammonium lauryl ether sulphate 1E0, 2E0 and 3E0. 

The nonionic surfactants suitable for use in the compositkin of the invention may indude condensation 
products of aliphatic (Cg - Cis) primary or secondary linear or branched chain aloohds or phenols with alkytene 
oxides, usually ethylene oxide and generally having from 6 to 30 ethylene oxide groups. 

Other suitable nonionics indude mono- ordi-alkyi alkanolamkles. Examples indude oooo mono- or di-et ha- 
so ndamide and coco monp-isopropanolamide. 

The amphoteric surfactants suitable for se in the oompositk)n of the inventk)n may indude alkyi amine ox- 
kies. alkyi betaines, alkyi amklopropyl betaines, alkyi sulphobetaines, alkyi glycinates, atkyi carboxglycinates, 
alkyi amphoproplonates, alkyi amklopropyl hydroxysultaines, acyl taurates and acyl glutamates wherein alkyi 
and acyl groups have from 6 to 16 cartx>n atoms. Examples indude lauryl amine oxide, cocodimethyl sulpho- 
ss propyl betaine and preferably lauryl betaine, cocamidopropyl betaine and sodium cocamphopropionate. 

The at least one surfactant or mixture of surfactants may be present in the hair care composition of the 
inventton in a total amount of from about 5 to about 40% by weight, more preferably from about 5 to about 20% 
by weight 
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(b) Water-lnsoiubte Quaternary SBIcone Polymer 



The water-insoluble quaternary silicone potymer Is any polymerised quaternary silicone which Is end-funo- 
tionallsed; that is, does not fell under the ambit of the term "oomb polymer" as hereinbefore defined. 
5 Suitably, the end groups may be quaternary nitrogen-containing organo-functional end groups, so that 
charge on the molecule is located at the ends thereof. A suitable type of water-insoluble quaternary silicone 
polymer has a high chain length, typically of the order of from about 60 to about 120 units, more preferably 
from about 70 to about 90 units and most preferably of the order of about 80 units. 

A preferred water-insoluble end-functionalised quaternary silicone polymerfor use in the invention is de- 
10 scribed by the following formula: 



IS 



20 



OH 



R*-NCH2CHCH20CH2CH2CH2 



Si-0 
'5 



OH 



SiCH^CH^CH^OCH„CHCH-,N-R 
*7 2 2 2 2 2|g 



10 



2X- 



wherein and may be the same or different and may be independently selected from hydrogen, saturated 
or unsaturated long or short chain alk(en)yl, branched chain alk(6n)yt, or Cs - Ce cydic ring systems. R^ R\ 
R^, RB, R^ R^ RB and R^ may be the same or diffi8rBr)t and may be independently selected from the group 

25 consisting of hydrogen, straight chain or branched lower alk(en)yl, and Cs - Os cyclic ring systems. Preferably 
the ring systems, if any, have a sufficiently low charge such that the charge on the molecule is concentrated 
in the organofunctional end groups and the water insolublity of the water insoluble quaternary polymer ap- 
proximates to at least that of a nrralecule wherein groups R^R^ are niethyl. Thus, the cyclic groups may be 
homocyclic or heterocyclic in nature, provided that the water insolubility of the molecule is at least that of a 

30 long chain molecule wherein Rz - R^ are methyl. Thus, R\ R^ - and R^^ may include nitrogen, oxygen, sul- 
phur, cartx>n or phosphorus. Preferably, the ring systems comprise honrK>cyclic rings of cartx>n atonra. 

Alternatively, any combination of R^ , R^ and R^ and similarly any combination of R", R^ and R^^ may form 
a ring system with the respective end nitrogen of the above formula and form such systems as nrtorpholine or 
pyrrolidine. 

3S The value of n may be of from about at least 60 or above, but must be such that the water solubility of the 
quaternary silicone is of the order of less than or equal to 0.01wt% in water at 20^. The value of n may be 
an integer value lying within the range of from about 60 to about 120. Preferably n is an averaged value of the 
order of about 80 ± 1 0, wherein such a value nrtay not be a whole integer value, for example, n may be 80.7 or 
the like. 

40 The counterion X~in the above formula is preferably acetate but may instead be for example halkle, organic 

carboxylatB, organic sulphonate or the like. 

A suitable example of an end-functionalised quaternary silicone polymer according to the above formula 

is ABIL-QUAT 3274 (ex Goldschmktt), also identified as silicone K3474, having an n value of about 80, and 

wherein R^ to Ri> are all methyl. 
45 The end-functionalised quaternary silicone polymer may be present in the hair care composition of the 

present inventton in an amount of from about 0.01 % by weight to about 1 .0% by weight, preferably in an amount 

of from about 0.05% to about,1.0% by weight of the total conrtpositlon. 

(c) Catlonic Polymer 

50 

The hair care compositton of the present inventk>n also includes a cattonic depositk>n polyn^er which is 
preferably a cationic derivative of guar gum or a catlonic cellulose derivative. 

Suitable cationic guar gum derivatives are those given the CTFA designatton guar hydroxypropyl trimoni- 
um chloride, available commercially for example as JAGUAR 01 3S, which has a low degree of substitutk>n of 
55 the catlonic groups and a high viscosity. Other suitable nnaterials include that known as JAGUAR 01 5, having 
a moderate degree of substitution and a low viscosity, JAGUAR 01 7 (high degree of substitutk>n, high viscosity) 
and JAGUAR 016 which is a hydroxypropylated cationic guar derivative containing a low level of substituent 
groups as well as catktnk: quaternary ammonium groups. Also suitable is JAGUAR 01 62 which is a high trans- 
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parency, medium viscosity guar derivative having a low degree of substitution. 

Suitable cationic cellulose derivatives as deposition polymers Include the Polymer JR series, ex Union Car- 
bide. 

The compositions of the invention may contain from about 0.01 to 1 % by weight of the cationic deposition 
5 polymer, preferably from about 0.04 to about 0.5% by weight 

Other Components 

The compositions of the present invention may also contain as optional components cosurfactants which 

10 act as foam modifying components. Such foam modifying components way be present in amounts up to about 
1 0% by weight, preferably in amounts of from about 1 .5% to about 3% by weight. Suitable cosurfactants include 
betaines such as cocoamidopropyl betaine, lauryl dimethyl betaine, cocodimethyl sulphopropyl betaine and 
the like. Other suitable cosurfactants include such surfactants as mono- or dialkyi alkanolamides (e.g. coco- 
diethanolamide), amine oxkles (eg lauryl amine oxide), glycinates, propbnates, sultaines and the like. 

15 The hair care composittons of the invention will frequently, and advantageously, be optically dear or trans- 
lucent. However, opaque or cloudy formulations in accordance with the above defined com posit k>n are still 
within the scope of the invention. 

If desired, the compositions of the tnventton may also contain a suitable anKHjnt of one or more opacif iera, 
e.g. ethylene glycol distearate, PEG-3 distearate. 

20 The shampoo compositions of the present invention may contain other components in minor amounts conv 
monly found in shampoo compositions, such as antibacterial agents, antidandruff agents such as zinc pyridi- 
nethione or Octoplrox, pearlescers, perfumes, dyes, colouring agents, preservatives, viscosity nDodifiers, pro- 
teins, polymers, buffering agents, polyols and other moisturising agents, plant extracts such as seaweed ex- 
tracts, herb extracts and the like. 

25 In a further aspect of the present invention there Is provided a method of preparing the hair cars compo- 
sition defined above. In the method, surfactant(s) and water are mixed together, reaching homogeneity. Ca- 
tionic polymer, e.g. guar hydroxypropyl trimonium chloride, may be added either as a sol ki or as a sdutkin in 
water. The resulting mixture may then be stirred until homogeneous. Quaternary silicone may then be added 
and mixed in under high shear mixing rf appropriate, unt i the nruxture is substantially homogeneous. Remaining 

30 components, such as sodium chlorkie, perfume, colouring and like, may then be added under typical mixing 
conditk>ns. 

In yet a further aspect of the present invention, use of the hair care compositnn entails wetting the hair, 
then adding shampoo to the hair, typk:ally of the order of about 5 to 10 grams of shampoo, and massaging the 
hair to generate a rich lather. The hair may then be rinsed until the foam is washed out The process may be 
3S repeated. 

The Inventkin will now be illustrated by the following examples. It is to be understood that the examples 
are not to be viewed as limiting In any way the scope of the appended claims. All amounts are expressed in 
% by weight, unless otherwise stated. 

40 Examples 1 to 21 

The folk>wlng hair oondittoning shampoo oompositk)ns were prepared according to the method described 
above. The compositions of Examples 1 to 14 were optically clear, whereas those of Examples 15 to 20 were 
opaque. 

45 
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Comparative Example 1 

The following shampoo compositions A and B were prepared as described above. Composition A (which 
was optically dear) was in accordance with the invention, while Composition B included instead a water-soluble 
5 quaternary silicone polymer (ABIL-QUAT 3272, ex Goldschmidt) of a corresponding structure to silicone K3474 
but in which the value of n in the formula is about 30. 

Composition ( %wt ) 

10 Ingredient A B 

SLES 2E0 16 16 

Cocoamidopropyl betaine 2 2 

Silicone K3474 0.5 
Silicone ABIL-QUAT 3272 - 0.5 

Jaguar 01 3S 0,1 0.1 

Formalin 0.1 0.1 

^ Sodium chloride 1.0 1.0 

Water to 100 to 100 

Shampoos A and B were subjected to a paired comparison test for the descriptors ease of dry combing, 
25 softness and non-flyaway, using as a control a con-oohditioning shampoo formulation corresponding to A or 
B but excluding silicone. 

The voting split for each of the test formulations (vs control) was as follows: 



IS 



30 



Voting split (maximum 72) 
A B 
Ease of dry combing 70* 43 

Softness 66* 28 

^ Non- flyaway 70* 55 

*>99.99% significance. 



40 



46 



SO 



SS 



Comparative Example 2 

The following shampoo composition C was prepared as before: 

Ingredient C (%wt) 

SLES 3E0 8 

Cocoamidopropyl betaine 4 

Silicone K3474 0.2 

Polymer JR400 0.3 

Formalin 0.1 

Sodium chloride 2 

Water to 100 

Shampoo C, which was transparent, was subjected to a paired comparison test for the same descriptors 
and versus the same control as in Comparative Example 1. The voting split (vs control) was as follows: 
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Voting split (maximum 72) 
C 



Ease of dry combing 72* 

Softness 66* 

Non-flyaway 72* 

Comparative Example 3 



* >99 . 99% significance. 



The following shampoo composition D In acoorda noe with the prior art was prepared as before. The sil Icone 
used was ABIL B9950, as disclosed In GB-A-2161172, which is a water-soluble comb polymer as known from 
the prior art 

Ingredient D (%wt) 

SLES 2E0 " 16 
Cocoamidopropyl betaine 2 
ABIL B9950 1 
Jaguar C13S 0.1 
Formalin 0.1 
Sodium chloride 1.5 
Water to 100 

Shampoo D, which was transparent was subjected to a paired comparison test for the same descriptors 
and versus the same control as In Comparative Example 1. The voting split (va control) was as follows: 



Voting split (maximum 72) 



Ease of dry combing 28 
Softness 33 
Non- flyaway 36 

Each of the above results is statistically non-signtf leant, and in all but the non-flyaway case in favour of 
the control. 

Comparative Example 4 

The following three shampoo compositions E, F and G were prepared as before. Composition E was in 
accordance with the present invention, while compositions F and G included instead water-soluble quaternary 
silicone polymere (ABIL B9950 and ABIL B9905, respecthfely) as disclosed in GB-A-2161172. 
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Composition (%wt) 

Ingredient 1 F G 

SLES 2E0 16*24 16.24 16.24 

Coconut diethanolainide 4.00 4.00 4.00 

ABIL B9950* - 1.00 

ABIL B9905* - - 1.00 

K3474* 0.30 

Jaguar C13S 0.50 0.50 0.50 

Formalin 0.10 0.10 0.10 

Water to 100 to 100 to 100 

* amounts quoted compare equivalent actual levels of 
silicone - ABIL B9950 and ABIL B9905 are supplied as 30% 
active^ whereas K3474 is supplied as 100% active. 

Compositions E and F were subjected to a paired comparison test between themselves for the descriptors 
dry combability, softness and non-flyaway. The voting split was as follows: 

Voting split (maximum 72) 
E vs F 
Dry combability 55 17 

Softness 43 29 

Non- flyaway 49 23 

Compositions E and G were subjected to a similar but hatf-size paired comparison test, between thenv 
selves, the results of which were as follows: . 

Voting split (maximum 36) 
E vs G 

Dry combability 36 0 

Softness 

Non- f lyaway 36 0 

*since ABIL B9905 
is believed to be 
toxic, the test for 
softness was not 
carried out. 



Claims 

1. A hair care composition 8uitat>le for use as a shampoo, comprising: 
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(a) at least one surfectant; 

(b) at least one water-msolut)le end-functionaiised quaternary silicone polymer capable of dissolving 
in said at least one surfectant; and 

(c) a cationic deposition polymer. 

5 

2. Acompositlon according to dalm 1 , wherein the end-functionalised quaternary silicone polymer has a wa- 
ter solubility of not more than 0.01 wt% in water at 20<'C. 

3. A composition according to damn 1 or daim 2, wherein the surfactant is selected from anionic, nonionic, 
amphoteric and zwitterionic surfactants and mixtures thereof. 

4. A composition according to any one of darns 1 to 3. wherein the surfactant Is present in the composition 
in a total amount of firom 5 to 40% by weight 



15 



A composition according to any preceding daim, wherein the end-functionalised quaternary silicone poly- 
mer contains quaternary nitrogen-containing organo-functionat end groups. 

6. A composition according to any preceding daim, wherein the quaternary siicone polymer has a chain 
length of from 60 to 120 units. 

20 7. A composition according to daim 6, wherein the quaternary silicone pdymer has a chain length of from 
70 to 90 units. 

8. A composition acooitiing to any preceding daim, wherein the quaternary silicone pdymer is represented 
by the following formula: 



25 



46 



60 



r2 



OH 

30 R-^-NCH2CHCH20CH2CH2CH2 
R^ 



R* 



Si-0 
^5 



r6 r8 
OH 

10 

17 2 2 2 2 2|q 

r' R^ 

2X- 



35 wherein and R^^ are the same or different and independently selected from hydrogen, saturated or 
unsaturated long or short chain aik(en)yl, branched chain alk(en)yl, or Cs - Ce cydic ring systems; 

R^ R^ R^ R*. R^ R^ and R^ are the same or different and independently selected from the group 
consisting of hydrogen, straight chain or branched lower alk(en)yl, and Cs - Cs cydic ring systems; and 
X~ is a counterion. 

40 

9. A composition according to daim 8, whersin in the formuja the cydic ring systems, if present, have a 
charge such that the water insolubility of the quaternary slioone pdymer is at least that of a correspondign 
molecule In which the groups R^ to R® are all methyl. 

10. A composition according to claim 8 or daim 9, wherein in the formula the cydic ring systems, if present, 
are selected from homocydic and heterocydic ring systems containing any of cart)on, nitrogen, oxygen, 
sulphur or phosphorus. 

11. A composition according to any one of dainra 8 to 10, wherein in the formula any combination of R\ R2 
and R' and/or any combination of R^, R^ and form a ring system with a respective end nitrogen atom. 

12. A composition according to any one of dain^s 8 to 11, wherein in the formula n has an integral or non- 
integral averaged value in the range 60 to 120. 

13. A composition according to daim 12, wherein in the formula n has an integral or non-integral averaged 
55 value in the range 70 to 90. 

14 A composition according to any one of daims 8 to 1 3, wherein In the formula X~ is seleded from acetate, 
halide, organic cart)Oxylate and organic sulphonate. 
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15. A composition according to any preceding daim, wherein the quaternary silicone polymer is present in 
the composition in an amount of from 0.01 to 1.0% by weight. 

16. Acomposltion according to any preceding dalm, wherein the cationic deposition polymer Is a catlonic der- 
ivative of guar gum or a cationic cellulose derivative. 

17. A composition according to any preceding dalm, wherein the cationic deposition polymer is present in 
the composition in an amount of from 0.01 to 1% t>y weight. 

18. Acomposition according to any preceding daim, further comprising up to 10% by weight of a cosurfactant 
selected from betaines, nnono- or dialkyi alkanolamides, amine oxides, amine glycinates, amine propion- 
ates and amine sultaines. 

19. A method of washing hair comprising applying thereto a composition according to any preceding daim. 
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